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The Objectives: Myocardial contractility can describe the function of the heart and is an effective indicator to evaluate whether the heart is health or not. The most effective way to measure the contractility is using the catheter. There also exists a noninvasive method which uses pre-ejection period (PEP) to evaluate the contractility. The ballistocardiogram (BCG) records the gravity variation caused by the reaction force during the ejection of blood in heart which highly represents the mechanical activity of heart. In this paper, we proved the hypothesis that the time interval between the J wave of BCG and the R wave of electrocardiogram (ECG) which is referred as RJ interval is correlated to PEP. Methods: Four healthy male subjects and one male subject with premature ventricular beats participated in our study. The Doppler echocardiogram (ECHO), ECG and BCG were recorded synchronously. The PEP is the time interval between the Q wave of ECG and the beginning of ventricular flow which is a bright line in ECHO. The BCG measurement system is self-developed by the Institute of Medical Physics and Engineering of Tsinghua University, in which the BCG sensor is imbedded on a wheelchair. It can record the BCG and ECG signals simultaneously. Finally the RJ intervals were computed easily. RJ intervals were multiplied by the corresponding squared RR intervals, which were referred as RR interval correction, and its correlation with PEP was also investigated. Results: In our study, across all the five subjects, 1974 beats were correlated. The correlation coefficient r 2 of PEP and RJ intervals was 0.79. As for the best linear fitting, the slope was 1.12, and the intercept was 99.56. The correlation coefficient r 2 between PEP and the corrected RJ interval was improved to 0.88. It is summarized the correlation coefficient r 2 of original data and corrected data. In consideration of all the RJ intervals and RI intervals, the minimum of correlation coefficient was 0.68 and the maximum was 0.99, except the subject with premature ventricular beats. After correction, the minimum became 0.88, and the maximum became 0.98. As for the subject who had premature ventricular beat, the correlation coefficient of RJ interval and PEP was 0.63, which was much lower than the average level of other normal subjects. But after RR interval correction, it was improved to 0.8.
Conclusions:
The result supports the hypothesis that the PEP is correlated to the RJ. Consequently, to some extent-at least for healthy people, the corrected RJ intervals can be suggested as a better indicator for assessment of myocardial contractility.
However, the validity of this correction for those whose cardiac function is abnormal should be studied in the future. Finally, with our study, BCG, specifically the corrected RJ interval, can be suggested as an effective method for assessment of myocardial contractility. Moreover, the BCG measurement system allows family health care and long-term monitoring of changes in cardiac contractility.
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Prenatal nicotine exposure induces gender-related left ventricular arterial uncoupling in adult offspring Wang Zhenhua, Ouyang Qiufang, Huang Ziyang Second Affiliated Hospital of Fujian Medical University Objectives: Changes in vascular and myocardial structure and function have been demonstrated in prenatal nicotine exposure offspring, but limited data are available on how these changes interacted. The present study tested the hypothesis that prenatal nicotine exposure induces gender-specific alternations of left ventricular-arterial coupling indices in adult offspring. Methods: Female Sprague-Dawley rats were exposed to either nicotine (8 mg/kg/day) or saline via subcutaneous osmotic mini-pumps throughout the gestation. After 8 months, noninvasive echocardiography and invasive left ventricular cannulation were performed. Left ventricular arterial coupling was assessed as the ratio of ventricular end-systolic elastance (Ees) to effective arterial elastance (Ea). Left ventricular myocardium and aorta were stained with Hematoxylin eosin and myocardial cell cross-sectional area were calculated.Simultaneously, aortic, internal diameter,and the ratio of medium thickness to internal diameter were determined. Fibrosis component of left ventricle mycardium was analysed by Sirius-red staining and further comfirmed by hydroxyproline determination. While the elastic properties of the aortic wall were analyzed by van Giesson staining. Results: PNE caused significant increases in pulse pressure (56AE7 vs 50AE4, P<0.05) and left ventricular meridional wall stress (78.25AE9.12 vs 69.64AE7.58, P<0.05) in male offspring with respect to control. Conversely, no identical effect was found in females. Elevated augmentation index was noted in both gender pups. Addtionally, Ea/Ees was reduced in PNE males than control males (0.82AE0.04 vs 0.39AE0.09), owing to a disproportionate increase in Ees vs. Ea whereas in females, Ea/Ees does not differ significantly due to tandem increases in Ea and Ees. In addition, collagen crosslinking was markedly higher in male offspring, whereas it was unaltered in females compared to their respective control. Simultaneously, increased degeneration and fragmentation of elastic network was noted, as was the ratio of medial thickness to internal diameter in mesenteric artery. Conclusions: PNE caused combined ventricular-arterial stiffening in both male and female offspring, with lower Ea/Ees in male while preserved Ea/Ees in female. Enhanced collagen cross-linking in mycardium, underdeveloped elastic fibers in aorta, and remodeled resistance vessels were associated to the pathological ventricular arterial mismatching. These effects present a gender dichotomy with males being more susceptible than females.
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Prevention Objectives: Angiotensin II (Ang II) is an important causative of diabetic cardiomyopathy. In the diabetes, hyperglycemia induces the generation of Ang II in the heart. Mechanistically the pathogenesis of cardiac Ang II in the development of diabetic cardiomyopathy was considered its induction of nitrosative and oxidative stress via Ang II interaction with its receptor 1-mediated NADPH oxidase-mediated generation of superoxide and peroxynitrite. Nuclear factor-related factor 2 (Nrf2) is a master regulator of cellular detoxification responses and redox status. Sulforaphane (SFN) is anti-oxidative supplement via up-regulating Nrf2-mediated multiple endogenous antioxidant enzymes. Therefore, the present study examined whether SFN could protect from Ang II-induced cardiomyopathy and the underlying mechanism. Methods: FVB mice were given subcutaneous injection of Ang II (0.5 mg/kg) for 2 months with or without SFN treatment (0.5 mg/kg) for 3 months and then kept until 6 months. At 3 and 6 months, blood pressure and cardiac function were assessed. Cardiac fibrosis, inflammation, and oxidative damage were detected by Western blotting, real-time PCR, and immunohistochemical staining. Furthermore, cardiacoverexpressing Nrf2 gene (Nrf2-TG) and wild-type (WT) mice were treated with Ang II (0.5 mg/kg) for 2 months to confirm the critical roles of cardiac Nrf2 on prevention of Ang II-induced cardiomyopathy. In vitro, H9c2 cells were treated with SFN and Ang II with or without Nrf2 siRNA or Akt inhibitor (LY294002) to dissect the mechanism of SFN's protective effect. Results: SFN significantly prevented Ang II-induced high blood pressure at 6 months and cardiac dysfunction at both 3 and 6 months. Ang II caused remarkable pathological changes, including myocardial hypertrophy and collagen accumulation, along with increases in cardiac oxidative damage (3-NT and 4-HNE), inflammation (TNF-a and PAI-1), and fibrotic response (TGF-b1 and CTGF). Those damages were almost completely prevented by 3-month SFN treatment that up-regulated Nrf2 function, reflected by increased Nrf2 phosphorylation and downstream antioxidants. To define the direct role of SFN-activated Nrf2 in preventing Ang II-induced cardiomyopathy, in vitro H9c2 cells were treated with Ang II in the absence or presence of Nrf2 siRNA to
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